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ABSTRACT 

The MDA has been  d e s i g n e d  t o  s u p p o r t  t h e  o p e r a t i o n  of 

C r e w  t ime r e q u i r e m e n t s  and c o n s t r a i n t s ,  however ,  p r o h i b i t  
c e r t a i n  m e d i c a l  e x p e r i m e n t s  as e a r l y  as t h e  second  day o f  A A P - l /  
AAP-2. 
t h e  i n i t i a t i o n  o f  a l l  such  e x p e r i m e n t s  on t h a t  d a y .  A l l  MDA 
m e d i c a l  e x p e r i m e n t s  can be per formed a t  l eas t  once  by one crew- 
man by t h e  end  o f  t h e  t h i r d  m i s s i o n  day ;  a l l  can be  pe r fo rmed  a t  
l ea s t  once  by e a c h  crewman by  t h e  end  o f  t h e  f i f t h  day .  

T h e  m e d i c a l l y  p refer red  o r d e r  i n  which t h e  e x p e r i m e n t s  
s h o u l d  b e g i n  h a s  n o t  y e t  been e s t a b l i s h e d .  I f  any med ica l  e x p e r i -  
ments  r e q u i r e  i n i t i a t i o n  p r i o r  t o  t h e  t h i r d  m i s s i o n  day and  i f  
r e q u i r e d  s t a r t i n g  times are no t  m u t u a l l y  c o m p a t i b l e  w i t h  a v a i l a b l e  
crew t ime,  a p r i o r i t y  r a n k i n g  w i l l  b e  needed  t o  d e f i n e  t h e  i n i t i a -  
t i o n  s e q u e n c e .  Such a p r i o r i t y  o r d e r ,  i f  e s t a b l i s h e d ,  s h o u l d  
c o n s i d e r :  (1) t h e  r e l a t i v e  med ica l  i m p o r t a n c e  o f  ea r ly  obse rva -  
t i o n s  f o r  e a c h  e x p e r i m e n t  as opposed t o  o t h e r  e x p e r i m e n t s  and  
( 2 )  t h e  r e l a t i v e  i m p o r t a n c e  of p e r f o r m i n g  a g i v e n  e x p e r i m e n t  on 
more t h a n  one man e a r l y  i n  t h e  m i s s i o n ,  as opposed  t o  i n i t i a t i n g  
a n o t h e r  e x p e r i m e n t .  

- 



BELLCOMM, I N C .  
955 L'ENFMT PLAZA NORTH, S.W. WASHINGTON, D.C. 20024 668 12971 
SUBJECT: I n i t i a t i o n  Sequence f o r  High- DATE: December 19, 1968 

P r i o r i t y  Medica l  Exper iments  
During t h e  AAP-l /AAP-2 Miss ion  - FROM: D .  J .  B e l z  
Case 610  

mMORANDUM FOR FILE 

1 . 0  Background 

Most m e d i c a l  expe r imen t s  a s s i g n e d  t o  t h e  AAP-l/AAP-2 
m i s s i o n  were o r i g i n a l l y  p lanned  f o r  per formance  i n  t h e  O r b i t a l  
Workshop ( O W S ) .  C r e w  t i m e l i n e s  i s s u e d  by MSC i n  A p r i l  1968 ,  
however ,  i n d i c a t e d  t h a t  a c t i v a t i o n  of  t h e  OWS would n o t  b e  com- 
p l e t e d  u n t i l  t h e  s e v e n t h  day o f  t h e  twen ty -e igh t  day m i s s i o n  
( R e f e r e n c e  1). T h i s  i m p l i e d  t h a t  c r i t i c a l  m e d i c a l  data  c o u l d  
n o t  be  o b t a i n e d  from t h e  crew b e f o r e  t h e  e i g h t h  day of t h e  f l i g h t .  

S i n c e  s i g n i f i c a n t  p h y s i o l o g i c a l  changes o c c u r  a f t e r  
even  a few h o u r s  of  s p a c e  f l i g h t ,  i n a b i l i t y  t o  o b t a i n  da ta  
d u r i n g  t h e  ea r ly  days  o f  t h e  m i s s i o n  would have  e l i m i n a t e d  t h e  
p o s s i b i l i t y  o f  o b s e r v i n g  much of t h e  o n s e t  o f  such  changes .  
T h e r e f o r e  t h e  M u l t i p l e  Docking Adap te r  ( M D A )  b a s e l i n e  c o n f i g u r a -  
t i o n  was a l t e r ed  t o  s u p p o r t  t h e  o p e r a t i o n  of h i g h - p r i o r i t y  m e d i c a l  
e x p e r i m e n t s  p r i o r  t o  a c t i v a t i o n  of t h e  OWS ( R e f e r e n c e  2 ) . *  The 
MDA w i l l  b e  o p e r a t i o n a l  approx ima te ly  one day a f t e r  t h e  l i f t o f f  
of A A P - 1 ;  e x p e r i m e n t s  w i t h i n  t h e  MDA can t h e r e f o r e  be i n i t i a t e d  
as e a r l y  as t h e  second  day  o f  t h e  f l i g h t .  

Subsequent  to t h e  MDA b a s e l i n e  change ,  t h e  w r i t e r  
unde r took  a s t u d y  t o  d e t e r m i n e  whether a d e q u a t e  crew t i m e  was 
a v a i l a b l e  f o r  a l l  e x p e r i m e n t s  t h e n  a s s i g n e d  t o  AAP-l/AAP-2 
( R e f e r e n c e  3 ) .  
were c o n s t r u c t e d  from crew-time r e q u i r e m e n t s  o f  e x p e r i m e n t s ,  meals, 
and s l e e p  p e r i o d s ,  as w e l l  as mission-imposed c o n s t r a i n t s  on t h e  
c r e w ' s  a c t i v i t i e s .  H i g h - p r i o r i t y  med ica l  expe r imen t s  t o  be p e r -  
formed i n  t h e  MDA were g e n e r a l l y  i r . i t l e t e c 1  as e a r l y  as p o s s i b l e  
i n  t h e  m i s s i o n .  N e v e r t h e l e s s ,  it was r,?t p o s s i b l e  t o  i n i t i a t e  
a l l  such e x p e r i m e n t s  w i t h i n  t h e  second  day o f  t h e  m i s s i o n .  

T i m e l i n e s  for each  crewman t h r o u g h o u t  t he  m i s s i o n  

The t i m e l i n e s  g e n e r a t e d  i n  Refe rence  3 a r e ,  of  c o u r s e ,  
n o t  t h e  only p o s s i b l e  t i m e l i n e s  t h a t  w i l l  s a t i s f y  expe r imen t  
r e q u i r e m e n t s .  They  a r e ,  however, r e p r e s e n t a t i v e  o f  t h e  amount 

*The h i g h - p r i o r i t y  expe r imen t s  a re  M018, M050, MO51, M055, 
MO92, and M058, which are  r e f e r r e d  t o  w i t h i n  MSC as M093, M l T l ,  

Ml51, and Ml72, r e s p e c t i v e l y .  The f e c a l  d r i e r  and expe r imen t  
s u p p o r t  s y s t e m  a re  a l s o  i n i t i a l l y  used  i n  t h e  MDA. 
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of m i s s i o n  t i m e  r e q u i r e d  t o  i n i t i a t e  t h e  MDA medical e x p e r i m e n t s .  
T h i s  memorandum r e v i e w s  t h e  i n i t i a t i o n  sequence  o f  t h o s e  e x p e r i -  
ments ,  as c o n s t r u c t e d  i n  Refe rence  3 ,  t o  d e t e r m i n e  t h e  need  f o r :  

a )  d e f i n i n g  p r i o r i t i e s  on t h e  sequence  i n  which e x p e r i m e n t s  
are t o  be  i n i t i a t e d ,  and 

b )  d e v e l o p i n g  i n i t i a t i o n  s t r a t e g i e s  i n  s u p p o r t  o f  f u r t h e r  
t i m e l i n i n g  e f f o r t s .  

2 .O A n a l v s i s  o f  R e D r e s e n t a t i v e  I n i t i a t i o n  Seauence  

T a b l e  1 summarizes t h e  o r d e r  i n  which t h e  MDA m e d i c a l  
e x p e r i m e n t s  are begun as shown i n  t h e  crew t i m e l i n e s  of R e f e r e n c e  3. 
Experiment  M058 i s  per formed d u r i n g  t h e  breakfast  p e r i o d  of e a c h  
crewman a f t e r  comple t ion  of MDA a c t i v a t i o n .  C r e w - t i m e  r e q u i r e m e n t s  
of  M055 are  d e f i n e d  as b e i n g  i n c o r p o r a t e d  i n  t h e  r e q u i r e m e n t s  o f  
o t h e r  expe r imen t s  and are t h e r e f o r e  n o t  s c h e d u l e d  s e p a r a t e l y .  
Experiment  M050 i s  per formed i n  t h r e e  par t s  d e s i g n a t e d  Mode A - 
R e s t i n g  Metabo l i c  Rate  and B i c y c l e  Ergometry ,  Mode B - U n s u i t e d  
Maintenance and Cons tan t  Work Task ,  and Mode C - S u i t e d  Main- 
t e n a n c e  and Cons tan t  Work Task. 

T a b l e  1 i n d i c a t e s  t h a t  t h e  f i rs t  pe r fo rmance  o f  e a c h  
expe r imen t  by  any crewman occur s  as f o l l o w s :  

Experiment  
Number 

M050 - Mode A 

M058 
M050 - Mode B 
M O 5 O  - Mode C 

~ 0 1 8  

~ 0 5 1  

I n i t i a t i o n  Time 
( h o u r s  :Minutes  f rom 
AAP-1 L i f t o f f )  

29:OO 
32:35 
34 : 15 
4 7 :  55 
7 0 : 3 0  

224:27 

Thus Experiment  M O 5 O  (Modes A and B o n l y ) ,  M018, and ~ 0 5 8  are 
pe r fo rmed  a t  l e a s t  once d u r i n g  t h e  second  day of t h e  m i s s i o n .  
Mode C of M O 5 O  i s  f i r s t  p e r f o r n e d  n e w  Lhe end of  t h e  t h i r d  
m i s s i o n  day.  M O 5 1 ,  f i rs t  per fcrmed on t h e  t e n t h  m i s s i o n  day ,  
c o u l d  have been  s c h e d u l e d  as early as t h e  t h i r d  day by d e l a y i n g  
t h e  i n i t i a l  i n s p e c t i o n  o f  the S-IVB LH2 t a n k  i n t e r i o r  and com- 
p l e t i o n  of OWS a c t i v a t i o n .  



T A B L E  I 
F I R S T  PERFORMANCE OF EACH MDA M E D I C A L  EXPERIMENT BY 

EACH CREWMAN, BASED ON REFERENCE 3 

Mol8 

(MODE A) +I 
2 

I 2 I 33:25 1 1  
34: 15 M058 

2 

2 

2 

43: 30 M058 MO58 

44: 30 

46:OO M018 

M050 
(MODE A) 

2 M050 
(MODE B)  47: 55 

I /  I 3 I 49:20 

I 

(MODE M050 B) I 
I I 

I I I 

L 

4 77: 35 

4 79: 35 

I O  224: 27 

I O  237: 22 

M050 
(MODE C) 

M050 
(MODE c )  

M05 I 
I 

M05 I 

EXPERIMENT NUMBER 

M018 
M050 
M05 I 
M055 
M058 

EXPER I MENT NAME - 
I N - F L I G H T  VECTORCARDIOGRAM 

METABOLIC COSTS OF I N - F L I G H T  TASKS 
CARDIOVASCULAR FUNCTION 
T I M E  AND MOTION STUDY 

BODY MASS MEASUREMENT DEV I CE 
-.-____ 

NOTES: I )  

2) 

3) 

GET = GROUND ELAPSED T I M E  MEASURED FROM L I F T O F F  OF 
AAP- I 
CREW T I M E  REQUIRED BY M055 IS INCLUDED I N  OTHER 
EXPERIMENTS 
M051 COULD HAVE BEEN SCHEDULED AS EARLY AS DAY 3 FOR 
CREWMAN 3 AND DAY 5 FOR CREWMAN I BY DELAYING THE . - 
I N I T I A L  INSPECTION OF THE S - I V B  AND COMPLETION OF 

OWS ACT I VAT I ON 
M051 
ASTRnU A l l 7  

I S  NOT PERFORMED ON C R E W A N  2, THE PHYSICIA IJ -  
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The f i r s t  t i m e  each MDA m e d i c a l  expe r imen t  has been 
pe r fo rmed  a t  l ea s t  once by each  crewman i s  i n d i c a t e d  by t h e  
f o l l o w i n g :  

Exper iment  
Number 

M058 
M050 - Mode 

M050 - Mode 
M050 - Mode 
M051 

~ 0 1 8  
A 

B 
C 

Thus Exper  ments 
are pe r fo rmed  a t  l e a s t  once 

I n i t i a t i o n  T i m e  f o r  
'' F i n a l "  Crewman 

(Hours :Minutes  f rom 
AAP-1 L i f t o f f )  

43:30 
44 : 30 
46:OO 
68:15 
79:35 

2 3 7 : 2 2  

358, M050 (Mode A o n l y ) ,  and 118 
by each  crewman d u r i n g  t h e  second 

m i s s i o n  day.  
t h e  end of  t he  t h i r d  day;  Mode C of M050 has n o t  been  pe r fo rmed  
by each  man u n t i l  t h e  f o u r t h  m i s s i o n  day .  M051 cou ld  have been  
pe r fo rmed  by b o t h  non-phys ic ian  a s t r o n a u t s  as e a r l y  as t h e  f i f t h  
day by  d e l a y i n g  OWS a c t i v a t i o n  as mentioned p r e v i o u s l y .  

Mode B of M050 has been pe r fo rmed  by e a c h  man by 

A l l  of  t h e  h i g h - p r i o r i t y  medical e x p e r i m e n t s  can be 
per formed i n  t h e  MDA a t  l e a s t  once by t h e  end o f  the  t h i r d  m i s s i o n  
day measured from AAP-1 l i f t o f f ;  a l l  such  expe r imen t s  can  be p e r -  
formed a t  l e a s t  once by each crewman by t h e  end of t h e  f i f t h  day .*  

3 . 0  P r i o r i t i e s  on I n i t i a t i o n  Sequence of MDA Medica l  Expe r imen t s  

The p r e v i o u s  s e c t i o n  of t h i s  memorandum showed tha t  some 
MDA m e d i c a l  e x p e r i m e n t s  can b e  i n i t i a t e d  as e a r l y  as t h e  second  
m i s s i o n  d a y ,  b u t  t h a t  all ruch  expe r imen t s  w i l l  n o t  have begun 
u n t i l  t h e  t h i r d  t o  f i f t h  day. If any e x p e r i m e n t s  w i l l  be s i g n i f i -  
c a n t l y  enhanced by  s t a r t i n g  t imes e a r l i e r  t h a n  t h e  t h i r d  d a y ,  i t  
w i l l  be  d e s i r a b l e  t o  e s t a b l i s h  t h o s e  t i m e s  as f o r m a l  r e q u i r e m e n t s .  
S u b s e q u e n t l y ,  i f  t h e  d e s i r e d  i n i t i a t i o n  t imes are  n o t  m u t u a l l y  
c o m p a t i b l e  w i t h  a v a i l a b l e  crew t i m e ,  a p r i o r i t y  r a n k i n g  w i l l  b e  
needed  t o  d e t e r m i n e  t h e  sequence  i n  wh'ch e x p e r i m e n t s  a re  t o  b e g i n .  

To date  no  such  p r i o r i t i e s  have been  d e f i n e d .  If and 
when t h e y  a r e ,  t h e  f o l l o w i n g  c o n s i d e r a t i o n s  s h o u l d  be i n c l u d e d :  

1. R e l a t i v e  m e d i c a l  impor tance  of e a r l y  o b s e r v a t i o n s  f o r  
each  exper iment  as opposed t o  o t h e r  e x p e r i m e n t s .  

+ M O 5 l ,  which i s  t o  be  per formed on on ly  two of t h e  t h ree  
crewmen, i s  of c o u r s e  e x c e p t e d .  
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2 .  R e l a t i v e  i m p o r t a n c e  of p e r f o r m i n g  a g i v e n  e x p e r i m e n t  
on more t h a n  one man e a r l y  i n  t h e  m i s s i o n  as opposed  
t o  i n i t i a t i n g  a n o t h e r  e x p e r i m e n t .  
two e x p e r i m e n t s ,  A and  B ,  are t o  b e  p e r f o r m e d  on e a c h  
crewman as e a r l y  as p o s s i b l e  i n  t h e  m i s s i o n ,  p r i o r i t i e s  
are needed  t o  d e t e r m i n e  t h e  s e q u e n c e  o f  i n i t i a t i o n .  
The p r i o r i t i e s  must be c a p a b l e  o f  d i s t i n g u i s h i n g  which 
of t h e  f o l l o w i n g  o r  o t h e r  i n i t i a t i o n  s e q u e n c e s  i s  most  
d e s i r a b l e :  

For example ,  i f  

a. I n i t i a t i o n  Time* 

t 2  

3 t 

b .  

t 4  

t 5  

t 6  

I n i t i a t i o n  Time* 

t 2  

3 t 

t 6  

4 . 0  

Crewman 
1 2 3  

A 

A 

A 

B 

B 

B 

Crewman 
1 2 3  

A 

B 

A 

B 

A 

B 

The m e d i c a l l y  p r e f e r r e d  o r d e r  i n  which e x p e r i m e n t s  
s h o u l d  be  i n i t i a t e d  i n  t h e  MEA has n o t  y e t  been  e s t a b l i s h e d .  
If any m e d i c a l  e x p e r i m e n t s  r e q u i r e  i n i t i a t i o n  p r i o r  t o  t h e  t h i r d  
m i s s i o n  day and if r e q u i r e d  s t a r t i n g  t imes are  n o t  m u t u a l l y  com- 
p a t i b l e  w i t h  a v a i l a b l e  crew t i m e ,  a p r i o r i t y  r a n k i n g  w i l l  be 
n e e d e d  t o  d e f i n e  t h e  i n i t i a t i o n  s e q u e n c e .  Such a p r i o r i t y  o r d e r ,  
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i f  e s t a b l i s h e d ,  s h o u l d  c o n s i d e r :  (1) t h e  r e l a t i v e  m e d i c a l  
i m p o r t a n c e  of e a r l y  o b s e r v a t i o n s  for each  expe r imen t  as opposed 
t o  o t h e r  e x p e r i m e n t s  and ( 2 )  t h e  r e l a t i v e  i m p o r t a n c e  of  p e r -  
fo rming  a g i v e n  expe r imen t  on more t h a n  one man e a r l y  i n  t h e  
m i s s i o n ,  as opposed t o  i n i t i a t i n g  a n o t h e r  e x p e r i m e n t .  

1025-DJB-dcs 
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